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WHAT I have to say concerns a few of the clinical situations which face the physician and in which there is doubt about the diagnosis-doubt about the site and nature of the lesion underlying flaccid paralysis. The papers which follow will tell how histological and electrodiagnostic investigations can help in resolving this doubt. FLACCID PARALYSiS IN EARLY CHILDHOOD In infancy and early childhood a problem in diagnosis arises when we are confronted by the baby with flabby muscles, absent tendon-jerks, increased range of joint movement (though sometimes there is contracture) and paresis of greater or lesser degree. We may find these ingredients mixed in various proportions. The hypotonia may be so marked that the limbs dangle loosely when the child is lifted, whilst the paresis may be slight: or muscular paralysis may be profound. The symptoms may be obvious at birth, or they may appear in the post-natal period. On the one hand there may be rapid deterioration to early death: on the other hand there may be slow progress, arrest of the disease, or recovery which may be partial or even complete.
Our ideas about the meaning of this problem outlined have largely been shaped by the writings of Werdnig and of Hoffmann and by those of Oppenheim.
The main features of the syndrome described by Oppenheim as "amyotonia congenita" are of the rag-doll baby, who can be folded up into a ball because of its flabby muscles and lax joints; who has weak rather than paralysed muscles, no tendon-jerks and a tendency to improve. It now seems clear that amyotonia congenita is not a disease but is the name of a syndrome. Batten, over forty years ago, thought that some of these cases were congenital myopaths; so also did Spiller. Much more recently Aldren Turner showed convincingly that myopathy sometimes produces this syndrome. Brandt concluded from his large-scale study of amyotonia congenita (published in 1950) that most cases so labelled can be interpreted as examples of a number of diseases producing universal hypotoniaparticularly "infantile progressive spinal muscular atrophy": but he also noted a few cases which formed a, heterogenous group and did not fit conveniently into any disease-category. Adams, Denny-Brown and Pearson (1953) , supporting Brandt's conclusions, suggest that some of these babies with congenital amyotonia which recover may be victims of infantile polyneuritis. They also remark the lack of satisfactory pathological studies available in -such cases. It is to be hoped that this gap in our knowledge will be filled, in time, by the sort of work which Dr. Woolf and Mr. Till are doing.
It would seem that there are a host of diseases besides infantile progressive spinal muscular atrophy, myopathy and polyneuritis, which can produce the ill-defined syndrome of amyotonia congenita. These include congenital laxity of the ligaments (which some regard as an abortive form of Ehlers-Danlos syndrome); congenital universal muscular hypoplasia-and in the case described by Ford (1952) the muscle fibres in biopsy material were reported to be normal, though the muscles as a whole were small and weak; congenital myasthenia gravis; congenital atonic diplegia; mental deficiency associated with hypotonia; and various metabolic disorders such as infantile hypercalcemia and infantile acidosisto name but some disorders producing congenital amyotonia.
In cases of amyotonia congenita which eventually come to autopsy, the lesions much more often lie in the spinal cord than elsewhere (Greenfield and Stern, 1927; Conel, 1938 Conel, , 1940 Macleod and Macdonald, 1942; Brandt, 1950) . Further it seems that, in the spinal cases, it is the age of onset of anterior horn cell destruction which determines the clinical course. In contrast to the views of Werdnig and of Hoffmann, infantile progressive spinal muscular atrophy may be congenital. If the ganglion cells have been seriously damaged by the time the child is born, we see the picture of amyotonia congenita: but if they are destroyed later, the syndrome described by Werdnig and Hoffmann results-a progressive flaccid paralysis appearing typically several months after birth. These observations were made by Greenfield and Stern as long ago as 1927.
Further light was thrown on amyotonia congenita of myopathic origin when Turner (1940, 1949) showed that the syndrome can change as the years roll by. The infant with the universal hypotonia of Oppenheim's amyotonia congenita may, in adult life, present an entirely different picture. Thus in later life there may be seen the signs and symptoms, not of universal hypotonia and generalized paresis, but well-marked, though non-progressive, localized muscle wasting. Out of 4 siblings with this kind of myopathy, 3 were able to earn their living in moderately strenuous occupations. The fourth was seriously disabled, not by myopathy but by rheumatic heart disease.
If we are to help the parents of such children with useful advice and a forecast of what will happen, we must make an exact diagnosis. Prognosis is impossible otherwise. But in making the diagnosis, we often need the help of histological and electrodiagnostic tests.
There is, I suggest, a danger in using the terms "Oppenheim's disease" and "amyotonia congenita"; for one may forget that these high-sounding names do no more than describe symptoms: they tell us nothing about where or what is wrong. It is just when we do not know what is wrong with the motor units that we welcome the assistance which the specialized skills ofcolleagues like Dr. A. L. Woolf, Mr. K. Till andDr. P.Bauwens can provide.
But it is not only the congenital rag-doll baby which presents difficulties in diagnosis, but also those which develop symptoms later in infancy. Werdnig and Hoffmann described a syndrome of progressive flaccid, symmetrical paralysis appearing in the post-natal period, in which post-mortem revealed extensive degeneration of motor cells of the spinal cord. Subsequently it has been learned that this disease-infantile progressive spinal muscular atrophy-may be congenital or may start as late as a year or more; that it may remit for a time and even allow temporary, apparent improvement; that in its final stages it may involve cranial nerves; that it is a heredofamilial disease, inherited recessively (Brandt, 1950) .
It has further been learned that the fatal cases, showing the Werdnig-Hoffmann syndrome may, on rather rare occasions, reveal muscular dystrophy at post-mortem; the nervous system leing undamaged. It seems probable that further biopsy and autopsy studies will reveal other diseases in other situations underlying this syndrome. In problems of this kind we can often get help from histological and electro-diagnostic tests.
SECONDARY MYOPATHES
In the Presidential Address to this Section on October 7, 1954, Professor Nattrass reported a series of cases of apparent muscular dystrophy, starting often in childhood, but later recovering (Nattrass, 1955) . There is evidence that some of these cases are examples of polymyositis. Whether this disorder is a single disease-entity is iinknown. Dalldorf and Sickles (1948) claim to have recovered the Coxackie virus from some cases; and in a child now under my care presenting as a polymyositis, inclusion bodies are to be seen in the muscle biopsy material. Because vitamin-E deficiency has produced muscular lesions in animals, resembling those sometimes seen in man, there has been speculation about avitaminosis E being responsible for some cases of myopathy.
Nevin (1936) has described' a form of irnyopathy of late onset; and in 1951 Rabinovitch, Gibson and McEachern have described a late myppathy which they called "Menopausal Muscular Dystrophy" and which they reported as responding favourably to vitamin E. Shy and McEachern (1951) have also described beneficial results, in cases of this kind, from treatment with cortisone and ACTH.
It is clearly of the utmost importance to determine if a particular myopathy is primary or secondary-to determine if the myopath has genetically determined muscular dystrophy, or myopathy secondary to polymyositis. Without this knQwledge prognosis is impossible and we cannot predict what effect vitamin E, ACTH or cortisone may have. Here, too, is a field where the pathologist can often give the answer.
DIsTAL MYOPATHIES
But there are other types of myopathy in which the diagnosis may be in-doubt till special tests have been performed. In 1902 Gowers described a youth who developed foot-drop and, a good deal later, paresis of the finger extensors, the sternomastoids and facial muscles. But the full recognition of a distal type of myopathy and its separation from peroneal or neuritic muscular atrophy, was due to Spiller (1914) . Batten (1909-10) and many others since, have described the syndrome of distal paresis and wasting which, like Gowers and Spiller, they regarded as examples of myopathy of distal distribution.
Many authors have criticized this conclusion and have suggested that these cases were atypical examples of such disorders as dystrophia myotonica or peroneal muscular atrophy.
Since Wellander published his large collection of cases in 1950, there is little doubt that a distal type of myopathy, other than that associated with myotonic dystrophy, does exist. But it is often the pathologist who provides the most important brick in the building of the diagnosis; and I have Dr. W. H. McMenemey to thank for clinching the diagnosis in 2 of my patients.
CHRONIC PROGRESSIVE OPHTHALMOPLEGIA Chronic ophthalmoplegia is a symptom which may be a component of many diseases. But the isolated symptom of chronic pregressive ophthalmoplegia, which Wildbrand and Saenger described in 1921, has been shown, beyond doubt, to be produced by myopathy involving the external ocular muscles. For long it had been traditional that this ophthalmoplegia, as in Oppenheim's syndrome, often resulted from motor-ell degeneration.
But Kiloh and Nevin (1951) have cast doubt on this view.
Cases of chronic progressive ophthalmoplegia described in the last century by Hutchinson (1879) and by Fuchs (1890) , and much more recently by McMullen and Hine (1921 ), Nikitin (1929 ), Elliott (1939 and by Purdon Martin (1939), were probably true examples of myopathic ophthalmoplegia. I am indebted to Dr. Greenfield for reporting the histological changes of myopathic degeneration in biopsy material taken from the external rectus of a patient of mine. This single, proven case has been reported (Sandifer, 1946) ; but in 1951, Kiloh and Nevin reported 5 undoubted cases of chronic progressive ophthalmoplegia of myopathic origin. In 4 of these cases the diagnosis was confirmed by biopsy.
It should, perhaps, be pointed out that Blaskovicz's operation is designed to correct ptosis. Small pieces of levator palpebre superioris are resected and inserted into the tarsal plate. Muscle biopsy can be made, at this operation, quite simply and without the patient having any reasonable grounds for complaint.
MYASTHENIC MYOPATHY
In their recent paper on the classification, natural history and treatment of the myopathies, Walton and Nattrass (1954) mention the term "myasthenic myopathy". It has been widely held, for several decades, that the only significant change in the striped muscles of patients. with myasthenia gravis is the presence of "lymphorrhages". It came as a surprise when Dorothy Russell (1953) reported the histological appearances in the striped muscles from 8 cases of myasthenia gravis coming to autopsy. Of these, 4 had thymic tumours (lympho-epitheliomas) and 4 had not. Three types of histological change were noted which were, in incidence, site and type of lesion, unrelated to the presence or absence of thymic tumour. The types of histological change were as follows:
(1) An acute change is seen in which muscle fibres undergo necrosis, with resulting inflammatory cellular reaction. These muscle fibres finally disappear.
(2) A progressive atrophy of individual muscle fibres occurs which is associated, in the later stages, with the formation of lymphorrhages.
(3) There is a simple atrophy of different character from that of the second type. It affects single fibres or groups of fibres.
Although these histological changes are not peculiar to myasthenia gravis-for acute necrosis of striped muscle fibres may be seen in rheumatoid arthritis, Weil's disease and in other toxaemias-yet it cannot be doubted that they are related to the clinical picture.
As in rheumatoid arthritis, these changes are intimately related to the muscle weakness which, in myasthenia gravis, may fail to respond to Prostigmin, and to the muscle wasting which may also be a striking feature of myasthenia gravis.
It would seem, from these observations, that there is a structural basis for the muscle wasting to be seen in some myasthenics and for the muscle weakness refractory to Prostigmin: And that the term "myasthenic myopathy" might appropriately be applied to such cases, of which the following is an example: K. B., boy aged 13. The first symptoms occurred six months before death and took the form of diplopia and bilateral ptosis. Shortly after, his gait changed. He would walk leaning backwards with the knees bent. Within two weeks he was bedridden, dysphagic and with indistinct speech.
Prostigmin produced dramatic improvement and he was discharged from hospital able to walk and free from diplopia and ptosis. He relapsed some two months later and ceased to respond to Prostigmin. He came under my care just over two weeks before he died, suddenly and unexpectedly, in an iron lung. He was, at that time, grossly emaciated, dysarthric and dysphagic with facial paresis but no ophthalmoplegia (but he was still receiving Prostigmin). There was generalized symmetrical paresis of the proximal limb muscles and trunk. The tendon-jerks were absent and he had no contractures.
Post-mortem revealed congestive heart failure, acute bronchitis and bronchopneumonia and, in addition there was widespread muscular atrophy which involved the digestive tract, heart and skeletal muscles. The affected muscles showed histological changes corresponding to Russell's Types 1, 2 and 3 lesions ( Figs. 1 and 2) .
The terminal neural apparatus was perfectly normal in this case; also the acetylcholinesterase end-organ.
